This paper suggests a method of decomposing differences in inter-group probabilities from a logit model and shows how it can be related to similar decompositions derived from a Oaxaca-Blinder framework. In so doing, it offers a solution to a problem, embedded within the Oaxaca-Blinder decomposition, relating to the appropriate choice of common coefficient vectors with which to evaluate the different attribute vectors. The decomposition method also shows how pairwise comparisons of groups might be conducted in the presence of more than two groups, without discarding the information on groups excluded from the comparison. The proposed method is applied to inter-group differences in schooling participation in India and the results are compared with the Oaxaca-Blinder method. The decomposition is applied specifically to inter-community differences in the enrolment of boys at school in India.
Introduction
The Oaxaca (1973) and Blinder (1973) method of decomposing group differences in means into a "discrimination" and a "characteristics" component is, arguably, the most widely used decomposition technique in economics.
This method has been extended from its original setting within regression analysis, to explaining group differences in probabilities derived from models of discrete choice with a binary dependent variable and estimated using logit/probit methods (Gomulka and Stern, 1990; Blackaby et. al., 1997 Blackaby et. al., , 1998 Blackaby et. al., ,1999 Nielsen, 1998) . However, there are two constricting aspects of this decomposition and of its extension to logit/probit models, that are often overlooked.
First, the Oaxaca-Blinder decomposition (and its extension) are formulated for situations in which the sample is subdivided into two mutually exclusive and (collectively exhaustive) groups, such as, for example, men and women.
Then, one may decompose the difference in, for example, average wages between men and women -or the difference between men and women in their average probabilities of being employed in a "managerial" position -into two parts, one due to gender differences in the coefficient vectors and one due to gender differences in the attribute (or variable) vectors.
The attribute contribution is computed by asking what the average malefemale difference in wages would have been if the difference in attributes between men and women had been evaluated using a common coefficient vector. The critical question though is: what should be this common coefficient vector? Typically, two separate computations of the attribute contribution are provided using, respectively, the male and the female coefficient vectors as the common vector. But there is a problem here: the estimate of the degree of "gender discrimination" -defined as the total difference less the attribute contribution -may vary (perhaps, greatly) between the two computations. The decomposition as it stands, offers no solution to this conundrum.
The second difficulty is that in many situations one may wish to subdivide the population into more than two groups (for example, Hispanic, Black, White).
The Oaxaca-Blinder decomposition may be applied to such situations through the pair-wise comparison of groups, ignoring groups excluded from a particular comparison. So, for example, one may apply the Oaxaca-Blinder decomposition to the difference in mean wages/probabilities between Whites and Blacks, ignoring the presence of Hispanics; or to the difference in mean wages/probabilities between Blacks and Hispanics, ignoring the presence of Whites. The problem with this procedure is that by discarding data on the third group, in effect it reduces the tripartite division of the sample into a binary one. And the problem is intensified if the population may be subdivided into many more groups.
The decomposition proposed here shows how pair-wise comparisons may be conducted without discarding data on groups not involved in the comparisons.
The essential idea is to ask what the mean outcome (wages; probability of an event) would be if everyone (White, Black, Hispanic) was, successively, treated as belonging exclusively to a particular group (all-White; all-Black; all-Hispanic). Since the only factor that is altered between these experiments is the group to which the individuals are assigned, one may identify the difference in outcomes between these experiments as being generated entirely by group membership. The difference between the observed outcome for a group (mean wage/probability for Whites) and its "experimental outcome" (mean wage/probability, computed over the entire sample, if everyone was treated as being White) may then, intuitively, be assigned to attribute differences between the particular group and the other groups.
The following pages formalise these ideas by showing how the decomposition method proposed relates to the familiar Oaxaca-Blinder method. In so doing, it offers a solution to a problem, embedded within the Oaxaca-Blinder decomposition, relating to the appropriate choice of a common coefficient vector with which to evaluate the different attribute vectors. The decomposition method proposed suggests how pairwise comparisons of groups might be conducted in the presence of more than two groups, without discarding information on groups excluded from the comparison. The proposed method is compared with the Oaxaca-Blinder method when both are applied to inter-group differences in schooling participation in India.
The Econometric Framework
There are N children (indexed, i=1…N) who can be placed in K mutually exclusive and collectively exhaustive groups (hereafter referred to as 'communities'), k=1..K, each community containing N k children. Define the variable ENR i such that ENR i =1, if the child is enrolled at school, ENR i =0, if the child is not enrolled. Then, under a logit model, the likelihood of a child, from community k, being enrolled in school is:
where:
represents the vector of observations, for child i of community k, on J variables which determine the likelihood of the child being enrolled at school, and
is the associated vector of coefficient estimates for children belonging to community k.
The average probability of a child from community k being enrolled at schoolwhich is also the mean enrolment rate for the community -is:
Now for any two communities, say Hindu (k=H) and Muslim (k=M):ˆˆ[
Alternatively:ˆˆˆ[
The first term in square brackets, in equations (3) and (4), represents the "response effect": it is the difference in average enrolment rates between Hindu and Muslim children resulting from inter-community differences in responses (as exemplified by differences in the coefficient vectors) to a given vector of attribute values. The second term in square brackets in equations
(3) and (4) represents the "attributes effect": it is the difference in average enrolment rates between Hindu and Muslim children resulting from intercommunity differences in attributes, when these attributes are evaluated using a common coefficient vector.
So for example, in equation (3), the difference in sample means is decomposed by asking what the average school enrolment rates for Muslim children would have been, had they been treated as Hindus; in equation (4), it is decomposed by asking what the average school enrolment rates for Hindu children would have been, had they been treated as Muslim. In other words, the common coefficient vector used in computing the attribute effect is, for equation (3), the Hindu vector and, for equation (4), the Muslim vector.
The problem with this method of decomposition -call it the "Oaxaca-Blinder"
logistic decomposition -is that equations (3) and (4) are separate equations:
the decomposition is anchored either by treating Muslims as Hindus (as in equation (3)) or Hindus as Muslims (as in equation (4)). In the section 2.1, a method of decomposition is proposed which combines the elements of equations (3) and (4) into a single decomposition formula.
An Extension of the Oaxaca-Blinder Decomposition Method
For the purposes of exposition, suppose there are three groups: Hindus (k=H); Muslims (k=M); and Dalits 1 ( k=D) whose population shares are, respectively, , and HM D θθ θ. Define the quantities r P (for r,k=H,M,D) as:
Then r P is the average probability of enrolment computed over all the children in the sample when their individual attribute vectors (the k i X ) are all evaluated using the coefficient vector of group r ( r β ); equivalently, r P is the average probability of enrolment, computed over the entire sample, when all the children are treated as belonging to community r. Hereafter, r P is referred to as the community r synthetic probability of school enrolment. For any two communities, the difference between them in their synthetic probabilities, rs PP − , represents the difference in the advantage to children, as measured by the average probability of being enrolled at school, between belonging to community r and to community s. This difference is identified as the "response effect" because it is entirely the consequence of differences between communities r and s in their responses to a given vector of attributes. 
Equation (6) 
Then, using equations (6) and (7), the difference in mean enrolment rates between Hindus and Muslims may be written as: 
As the decomposition formula in equation (8) (8) becomes: 
Comparing the decomposition formula of equation (9) -call it the "recycled proportions" logistic decomposition -to that in equations (3) and (4) shows that the "attribute effect" terms of equations (3) and (4) (3) and (4) can be obtained from equation (9) by setting M θ or H θ to zero.
With three groups, there are, as equation (8) 
implying that the difference between Hindus and Muslims in the proportions of children enrolled at school would be entirely due to differences between them in attributes.
It is possible to further decompose the "response effect", using an indicator variable which serves as one of the explanatory variables in the logit equation (Nielsen, 1998 (5)) can be rewritten as: Then, from equation (11), for any two communities r and s: 
An Application
Consider first the logit equation for school enrolment specified as: Table 2 . Some of these effects were regional: Muslim and Dalit boys living in the Central region had ceteris paribus a lower likelihood of being enrolled at school than their Hindu counterparts. Some of these effects related to parental occupation: in particular, ceteris paribus Dalit boys with fathers who were cultivators had a lower likelihood of being enrolled at school than their Hindu and Muslim counterparts. Some of these effects related to institutional infrastructure: the presence of anganwadis (or informal 'courtyard classrooms') in villages did more to boost the school enrolment rates of Muslim, relative to Hindu, boys. Table 3 shows the results from the 'Oaxaca-Blinder' logistic decompositions.
These show that, of the Hindu-Muslim difference in the mean enrolment rate of boys, 64% -when Muslims were treated as Hindus (equation (3)) -and 48% -when Hindus were treated as Muslims (equation (4)) -could be attributed to coefficient differences: these percentages reflected the contribution of the 'response effect' towards explaining inter-community differences in mean enrolment rates.
The response effect played a much smaller role in explaining differences in mean enrolment rates between Hindus and Dalits: respectively, 43% of the difference in the Hindu-Dalit enrolment rate for boys could be explained by inter-community coefficient differences, when Dalits were treated as Hindus (equation (3)); when Hindus were treated as Dalits (equation (4) ), the corresponding figure was 36%.
Although differences between Dalits and Muslims, in the mean enrolment rates, were not as marked as between each of these communities and the Hindus, this lack of difference concealed considerable differences between Dalits and Muslims in terms of enrolment-enhancing attributes and attitudes.
Broadly speaking, Muslims were better endowed with enrolment-enhancing attributes and qualitative evidence from the survey showed that Dalits had a more positive attitude towards school participation. And this is seen clearly when Muslim attributes were evaluated using Dalit coefficients: the mean enrolment of Muslim boys rose from 68% to 71% ( (3)) or
Hindus were treated as Muslims (equation (4)). A comparison of Hindu and Dalit enrolment rates showed a similar variation (43%-36%).
The decomposition method suggested in this paper, as discussed earlier, overcomes this difficulty. Table 4 shows that 54% of the difference between the Hindu and Muslim average enrolment rates, and 39% of the difference between Hindu and Dalit enrolment rates, for boys could be ascribed to the "response effect".
To what extent does the "attribute effect" contribute to the "response effect"? 
Conclusion
This paper has suggested a method of decomposing differences in intergroup probabilities from a logit model and has shown how it might be viewed as an extension of decompositions derived from the Oaxaca-Blinder framework. In so doing, it has offered a solution to a problem, embedded within the Oaxaca-Blinder decomposition, relating to the appropriate choice of a common coefficient vector with which to evaluate the different attribute vectors. This decomposition method also shows how pairwise comparisons of groups might be conducted in the presence of more than two groups, without discarding information on groups excluded from the comparison. This is a particularly important consideration when applying decomposition methods to investigating inter-group differences in economic circumstances in pluralistic societies.
The decomposition technique was applied to examine inter-community differences in India in the enrolment of boys at school. This gave rise to two broad conclusions: first, that Muslims in India were better endowed with enrolment-enhancing attributes but that Dalits had a more positive attitude towards school enrolment. Second, that inter-community 'attitudinal' differences towards the education of boys were predominantly associated with the poorer regions of India where the overall rate of school enrolment is very low. These decomposition methods, therefore, also have important implications for the causes of difference among ethnically diverse populations in poor countries.
between 6-14) there was information not just on the his schooling outcome and on his family and household circumstances but also on the quality of the educational facilities -and general infrastructure -in the village in which he lived. The percentage distribution of the 19,845 boys in the sample between the regions were: Central (46.8), South (17.3), West (11.5), East (13.9); North (10.6).
